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DETAILED ACTION 

This Office Action is responsive to tlie Applicant's communication filed February 
26, 201 0. In virtue of this communication and the amendment concurrently filed: 

• claims 27-52 were previously pending with claims 28 and 37-52 being 
withdrawn from consideration; 

• claim 53 was added by the amendment; and thus 

• claims 27-53 are now pending in the instant application, with claims 28 and 
37-52 being withdrawn from consideration. 

Response to Arguments 

1. Applicant's arguments filed February 26, 2010 have been fully considered but 
they are not persuasive. 

The Applicant's argument (page 2, line 9 to page 3, line 3 of the Remarks) states 
that neither Izawa nor Chitayat disclose the combination of rectangular and non- 
magnetic reinforcing members. However, in response to applicant's arguments against 
the references individually, one cannot show nonobviousness by attacking references 
Individually where the rejections are based on combinations of references. See In re 
Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 
231 USPQ 375 (Fed. Cir. 1986). 

Chitayat discloses a magnetic reinforcing member (col. 8, lines 18-23 and figures 
6a-6c) and Izawa discloses a moving member arranged in a rectangular shape (figures 
9A and 9B). In combination Izawa and Chitayat disclose all the argued claim limitations. 
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and therefore the rejection is maintained. New grounds of rejection have been added to 
address the newly recited magnetic yokes. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claims 27, 29-35, and 53 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Izawa et al. (US 6,075,297), hereinafter referred to as "Izawa", in 
view of Chitayat (US 5,783,877) and Munehiro (US 4,445,798). 

With regard to claim 27, Izawa discloses a coreless linear motor [LDM2, LDM4] 
(see figures 6A-6B and 9A-9B) comprising: 
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a fixed member [1400] (see col. 9, lines 60-67); and 

a movable member [20] moving relatively with respect to the fixed member (see 
col. 9, lines 64-67); 

said fixed member having a yoke [141] and groups of permanent magnets [142] 
fixed to the yoke (see col. 10, lines 4-9); 

said movable member having a coil assembly [2] (see col. 9, lines 63-65); 

said yoke having first and second facing yoke parts facing each other across a 
first distance and formed by magnetic materials and a connection yoke part connecting 
first ends of said first and second facing yoke parts (the U-shaped yoke with facing parts 
and a connection part is clearly shown in figures 9A-9B; also see col. 10, lines 4-16); 

said groups of permanent magnets [142] including first and second groups of 
permanent magnets arranged so as to face the facing surfaces of the first and second 
facing yoke parts (there are magnets on both the right and left sides in the figure), each 
of said first and second groups of permanent magnets having a plurality of magnets 
along the longitudinal direction of the yoke (there are several magnets shown, extending 
in the direction of movement in figure 9A), in the plurality of magnets of each of said first 
and second groups of permanent magnets, the magnetic poles of magnets facing each 
other along the longitudinal direction of the yoke differing from each other, and the 
magnetic poles of the permanent magnets, having two different magnetic poles 
alternately arranged (figure 9A), along the longitudinal direction of the yoke being the 
same (The polarization of magnets on opposite sides matches, as shown in figure 9A.); 
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said coil assembly [2] having at least three coils (see col. 5, lines 29-33; LDM4 
has the same structure, besides the permanent magnets, as LDM1 and LDM2; see col. 
8, lines 24-25 and col. 9, lines 60-62) having rectangular cross-sections (figure 9B, the 
cross-section of the coils are square-shaped) and, the three coils forming a hollow 
shape (figure 9B; the coils are hollow and wound around a support structure) and 
arranged movably relative to said first and second groups of permanent magnets along 
the longitudinal direction of said yoke between the first and second groups of permanent 
magnets (see col. 9, lines 65-67); 

each coil being wound by a conductive metal wire (col. 5, lines 17-19); 

said at least three coils being arranged and wound solidly in multiple layers 
(multiple layers of the coils are clearly visible in figure 9B), the end surfaces of adjacent 
coils connected with each other via an electrical insulation member [21] (see col. 5, 
lines 19-25; bobbins are well-known to be made of non-magnetically conductive 
material); 

said coil assembly moving in the space between said facing first and second 
groups of permanent magnets along the longitudinal directions of said yoke (see col. 5, 
lines 12-16 and figure 9A). 

Izawa does not expressly disclose that the coil is fastened by a binder, or a non- 
magnetic reinforcing member. 

Chitayat discloses a coreless linear motor (see col. 1, lines 5-9 and figure 3A) 
having a movable member [30] with coils [36] (see col. 5, lines 16-34), wherein the coils 
are fastened by a binder [38] (see col. 5, lines 23-25). Chitayat also discloses a 
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coreless linear motor wlierein said movable member [30] further has a nonmagnetic 
reinforcing member [70, 71, 72] fit in solid parts of said coils [36] (see col. 8, lines 18-23 
and figures 6a-6c), and the nonmagnetic reinforcing member [70-72] being fitted into the 
hollow shape (figures 6a-6c) and moving in the space between said permanent 
magnets [31a/b] (col. 5, lines 17-24). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to implement the linear motor of Izawa by fastening the coils with a 
binder as taught by Chitayat, for securing the coils thereof, since Chitayat teaches that 
setting the coils in resin aids in cooling the coils (see col. 5, lines 30-34); and adding a 
non-magnetic reinforcing member to the moving part, for supporting the coils thereof. 

The combination of Izawa and Chitayat still does not expressly disclose the first, 
second, and connection yokes being formed by magnetic material. 

Munehiro discloses a linear motor (figures 1-3) wherein the first, second, and 
connection yokes [2-4] are formed from magnetic material (col. 2, lines 26-40). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to implement the yokes of Izawa by forming them from magnetic 
material as taught by Munehiro, for generating additional magnetic flux, thus increasing 
the output driving force of the linear motor (col. 3, lines 34-46). 

With regard to claim 29, the combination of Izawa, Chitayat, and Munehiro 
discloses a coreless linear motor as set forth in claim 27, as stated above, wherein in 
the cross-sectional shape of said reinforcing member, a length of a side facing said first 
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and second groups of permanent magnets is longer tlian a lengtli of a side 
perpendicular to said first and second groups of permanent magnets (see figure 6b; tlie 
top surface of the member [70, 71 , 72] is clearly longer than its vertical, perpendicular to 
the magnets, dimension). 

With regard to claim 30, the combination of Izawa, Chitayat, and Munehiro 
discloses a coreless linear motor as set forth in claim 29, as stated above, wherein a 
hole [52a/b, 54a/b] through which a cooling agent passes is formed (see col. 7, lines 9- 
24 and figure 5 of Chitayat). The combination does not expressly disclose the hole 
being formed inside the reinforcing member. However, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to form the coolant 
passage in the reinforcement member instead, for the purpose of moving the passage 
closer to the coils and improving cooling performance (see col. 4, lines 56-67), since it 
has been held that merely rearranging the essential working parts of a device would be 
an obvious matter of design choice. In re Kuhle, 526 F.2d 553, 188 USPQ 7 (CCPA 
1975). 

With regard to claim 31, the combination of Izawa, Chitayat, and Munehiro 
discloses a coreless linear motor as set forth in claim 30, as stated above, wherein heat 
radiating fins [60a/b] are formed (see col. 8, lines 1-17 and figure 5). The combination 
does not expressly disclose the fins being formed in a hole inside said reinforcing 
member. However, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to form the fins inside the hole instead, for the purpose of 
increasing the heat exchanged to the coolant, since it has been held that merely 
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rearranging the essential worl^ing parts of a device would be an obvious matter of 
design choice. In re Kuhle, 526 F.2d 553, 188 USPQ 7 (CCPA 1975). 

With regard to claim 32, the combination of Izawa, Chitayat, and Munehiro 
discloses a coreless linear motor as set forth in claim 29, as stated above, except that 
the combination does not expressly disclose that said reinforcing member [70, 71, 72] is 
produced by aluminum or an aluminum alloy. However, one of ordinary skill in the art 
would have known that aluminum is well known for its low thermal resistance and light 
weight (see col. 7, lines 36-38 of Chitayat), desirable in rotating machines. Thus, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to use aluminum for the reinforcing member since it has been held to be within 
the general skill of a worker in the art to select a known material on the basis of its 
suitability for the intended use as a matter of obvious design choice. In re Leshin, 125 
USPQ 416. 

With regard to claim 33, the combination of Izawa, Chitayat, and Munehiro 
discloses a coreless linear motor as set forth in claim 29, as stated above, wherein said 
movable member [30] is further provided with a holding member [52] and spacers [74] 
(see col. 8, lines 27-36 and figures 5-6a of Chitayat), and 

the two ends of said reinforcing member [70, 71, 72] inserted into said coil 
assembly [36] are held by said holding member via said spacers (see col. 8, lines 18-23 
and figures 5-6a of Chitayat). 



Application/Control Number: 10/582,552 Page 9 

Art Unit: 2834 

With regard to claim 34, the combination of Izawa, Chitayat, and Munehiro 
discloses a coreless linear motor as set forth in claim 33, as stated above, wherein said 
reinforcing member [70, 71 , 72] and said spacers [74] are formed by materials having a 
heat conductivity (see col. 8, lines 31-41). 

With regard to claim 35, the combination of Izawa, Chitayat, and Munehiro 
discloses a coreless linear motor as set forth in claim 34, as stated above, except that 
the combination does not expressly disclose that said reinforcing member [70, 71 , 72] 
and said spacers [74] are formed by aluminum or an aluminum alloy. However, one of 
ordinary skill in the art would have known that aluminum is well known for its low 
thermal resistance and light weight (see col. 7, lines 36-38 of Chitayat), desirable in 
rotating machines. Thus, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use aluminum for the reinforcing member and 
spacers since it has been held to be within the general skill of a worker in the art to 
select a known material on the basis of its suitability for the intended use as a matter of 
obvious design choice. In re Leshin, 125 USPQ 416. 

With regard to claim 53, the combination of Izawa, Chitayat, and Munehiro 
discloses a coreless linear motor as set forth in claim 27, wherein the at least three coils 
(see col. 5, lines 29-33; LDM4 has the same structure, besides the permanent magnets, 
as LDM1 and LDM2; see col. 8, lines 24-25 and col. 9, lines 60-62) have rectangular 
cross-sections (figure 9B, the cross-section of the coils are square-shaped). 
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5. Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Izawa, 
Chitayat, and Munehiro as applied to claim 29 above, and further in view of Inagaki et 
al. (US 2003/0173836 A1), hereinafter referred to as "Inagaki". 

With regard to claim 36, the combination of Izawa, Chitayat, and Munehiro 
discloses a coreless linear motor as set forth in claim 29, as stated above, wherein the 
reinforcing member [70, 71 , 72] is arranged spaced from the surfaces of the first and 
second groups of permanent magnets [31a/b] by a certain distance (see figure 5 of 
Chitayat). The combination does not disclose spacing the reinforcing member form the 
surfaces of the permanent magnets by a distance whereby the density of the magnetic 
flux incident upon the surface of the reinforcing member is half or less of the magnetic 
flux density at the surface of the magnets. 

Inagaki discloses that varying the gaps between magnetic components of linear 
motors affects the magnetic flux incident on the components (see [0008], lines 1-6 of 
Inagaki). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to disclose similar values, for the purpose of increasing motor 
efficiency (see [0008], lines 6-13 of Inagaki), since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re 
Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 



Inquiry 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Andrews whose telephone number is (571)270- 
7554. The examiner can normally be reached on Monday through Thursday between 
the hours of 7:30 and 4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Quyen Leung can be reached at (571)272-8188. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Quyen Leung/ 

Supervisory Patent Examiner, Art Unit 2834 

/M. A./ 

Examiner, Art Unit 2834 



